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Description 

5 

Hydraulically Actuated Quick Coupling Device 

Technical Field 

This invention relates generally to a quick 
10 coupling device for a skid steer loader machine and, 
more particularly, to hydraulically actuating the 
quick coupling device to achieve power operation in a 
compact design. 

15 Background Art 

Quick coupling devices are generally carried 
on the front of a loader arm and are used for quickly 
attaching and detaching various implements, such as 
buckets and the like. Some of these quick coupling 

20 devices may also be power-operated to reduce the 
necessity for manual intervention and to ease 
operation . 

One such example is disclosed in U.S. Patent 
No. 5,562,397 issued on Oct. 8, 1996 to Larry E. 

25 Albright. In this patent, a power operator is used 
with a quick attachment device on front end loaders. 
The power operator operates on existing manual levers 
that move locking mechanisms between locked and 
unlocked positions to either lock in place or release 

30 a loader attachment to the attachment frame. The 

actuator directly connects to pivoting portions of the 
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manual levers and causes the levers to be moved under 
power between the locked and unlocked positions. 
However, the use of the actuator on existing manual 
levers limits the flexibility of the power actuator 
5 and may increase risks associated with "pinch-points" 
created by the manual levers. Further, the use of 
only one power actuator across the length of the quick 
attachment device may hamper access to the front end 
loader and increase the possibility of damage to the 
C3 10 power actuator during such access. Additionally, 

because the power actuator applies a horizontal force 

*y to the manual levers, a percentage of the power is 

f n 

p lost in moving the locking mechanisms in a vertical 

? J direction. 

£ 15 The present invention is directed to 

overcoming one or more of the problems as set forth 

1 above . 

Disclosure of the Invention 

20 In one aspect of the present invention, a 

hydraulically actuated quick coupling device comprises 
an attachment frame including a centerline. A latch 
member is operatively associated with the attachment 
frame and movable between a disengaged position and an 

25 engaged position. A link has first and second end 
portions with the first end portion of the link 
connected to the latch member. A pivot member has 
first and second end portions and a central portion 
with the first end portion pivotally connected on the 

30 attachment frame and the second end portion pivotally 



connected on the second end portion of the link. A 
cylinder has head and rod end portions with the head 
end portion connected to the attachment frame and the 
rod end portion connected to the central portion of 
5 the pivot member. The cylinder is operable for moving 
the latch member between the disengaged and engaged 
positions . 

In another aspect of the present invention, 
a work machine has a frame, a loader arm connected to 

10 the frame and extends forwardly therefrom, and an 

implement. The work machine comprises an attachment 
frame with a centerline connectable to the loader arm. 
A latch member is operatively associated with the 
attachment frame and movable between a disengaged 

15 position and an engaged position. A link has first 

and second end portions with the first end portion of 
the link connected to the latch member. A pivot 
member has first and second end portions and a central 
portion with the first end portion pivotally connected 

20 on the attachment frame and the second end portion 

pivotally connected on the second end portion of the 
link. A supply of hydraulic fluid is included with a 
circuit for pressurizing the hydraulic fluid. A 
cylinder has head and rod end portions with the head 

25 end portion connected to the attachment frame and the 
rod end portion connected to the central portion of 
the pivot member. The cylinder is connected with the 
supply of hydraulic fluid so that upon pressurization 
thereof the cylinder is actuated for moving the latch 

30 member between the disengaged and engaged positions to 
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respectively detach and attach the implement to the 
work machine . 

The present invention utilizes a pivot 
member between a cylinder and a link that is forced 
5 by the actuation of the cylinder to act upon the link 
to move a latch member between a disengaged position 
and an engaged position. The interconnection and 
functional relationship of these components provides a 
compact coupling device for hydraulically detaching 
10 and attaching an implement to a work machine. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of a work 
machine incorporating the present invention quick 
15 coupling device; 

Fig. 2 is a hydraulic schematic disclosing 
the circuit for the present invention; 

Fig. 3 is a perspective view of a latching 
member for the present invention shown in a disengaged 
20 position; 

Fig. 4 is a perspective view of the latching 
member for the present invention shown in an engaged 
position; 

Fig. 5 is an exploded view of the major 
25 components of the present invention; and 

Fig. 6 is a hydraulic schematic disclosing 
another embodiment of the circuit for the present 
invention . 
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Best Mode for Carrying Out the Invention 

While the invention is susceptible to 
various modifications and alternative forms, a 
specific embodiment thereof has been shown by way of 
5 example in the drawings and will herein be described 
in detail. It should be understood, however, that 
there is no intent to limit the invention to the 
particular form disclosed, but on the contrary, the 
intention is to cover all modifications, equivalents, 
[3 10 and alternatives falling within the spirit and scope 

l J . of the invention as defined by the appended claims. 

fU With reference to Fig. 1, the present 

if^ invention incorporates a quick coupling device 10 

I'j adapted for use on a work machine 14, such as a skid 

5 15 steer loader. The work machine 14 has a frame 18, a 

j"T pair of spaced loader arms, one of which is shown at 

ftj 22, connected at a first end to a rear portion 26 of 

f j the work machine 14, and an implement 34 disposed at a 

£3 front portion 3 8 of the work machine 14 in connection 

20 with a second end of the loader arms 22. 

Referring more particularly to Figs. 3-5, 
the quick coupling device 10 includes an attachment 
frame 42 for connecting the implement 34 to the work 
machine 14. A pair of tilt cylinders, one of which is 
25 shown at 4 6 (seen in Fig. 1), are connected at one end 
to the frame 18 of the work machine 14 and at an 
opposite end to the attachment frame 42 for 
controlling the tiltable movement of the implement 34. 
The attachment frame 42 has a centerline 50 extending 
30 therethrough and includes a pair of spaced housing 
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assemblies 54,58 that are partially enclosed by a 
cover plate 60. Only one of the pair of housing 
assemblies 54 will be described in detail to improve 
clarity and is shown in Figs. 3 & 4 with the cover 
5 plate removed. It should be understood, however, that 
the other of the pair of housing assemblies 58 
includes identical features of that one housing 
assembly 54 . 

The housing assembly 54 includes top and 
10 bottom walls 62,66, respectively. A pair of mounting 
brackets 70,74 are connected in any suitable manner 
with the housing assembly 54. A partial chamber 78 is 
defined in a portion of the housing assembly 54 
extending between the top and bottom walls 62,66. An 
15 aperture 82 is defined through a portion of the bottom 
wall 66 located within the chamber 78. The aperture 
82 is adapted to align with an aperture (not shown) in 

"h 55? 

□ the implement 34 upon connection. 

A latch member 86 is slidingly disposed 

20 within the aperture 82 in the attachment frame 42 and 
is movable between a disengaged position 90 (Fig. 3) 
and an engaged position 94 (Fig. 4) . The latch member 
86 is positioned substantially vertically at a central 
portion of the bottom wall 66 and disposed 

25 approximately ninety degrees from the centerline 50 of 
the attachment frame 42. A link 102 has first and 
second end portions 106,110 with the first end portion 
106 pivotally connected to the latch member 86 at a 
pin joint 114. The second end portion 110 of the link 

30 102 includes a slot 118 therethrough (seen only in 



a i s 



-7- 



Fig. 5) . A pin 122 extends through the link 102 
between the first and second end portions 106,110 and 
projects outwardly to define a compressing member. A 
spring 126 circumf erentially surrounds the link 102 
5 between the second end portion 110 and the pin 122. 

The link 102 is disposed approximately at a forty-five 
degree angle from the centerline 50 of the attachment 
frame 42 and is angularly positioned in relation to 
the latch member 86 when the latch member 86 is in the 
C3 10 disengaged position 90. The link 102 is disposed 

C\ approximately at a ninety degree angle from the 

fii centerline 50 of the attachment frame and is 

p substantially aligned with the latch member 86 when 

.!f the latch member 86 is in the engaged position 94. A 

s 15 pivot member 130 has first and second end portions 

I, 134,138 and a central portion 142 with a tab 146 

rU extending therefrom. The first end portion 134 of the 

£3 pivot member 130 is pivotally connected by pin 150 to 

tB * the mounting bracket 70 on the attachment frame 42 . 

20 The second end portion 138 is pivotally connected by 
pin 154 within the slot 118 at the second end portion 
110 of the link 102. A hydraulic cylinder 158 has a 
head end portion 162 and an extendible rod end portion 
166. The head end portion 162 is connected by pin 170 
25 to the bracket 74 of the attachment frame 42. The 

rod end portion 166 is fixedly connected at pin 174 to 
the tab 146 at the central portion 142 of the pivot 
member 130. The hydraulic cylinder 158 is disposed 
angularly from the centerline 50 of the attachment 
30 frame 42 and the latch member 86 when the latch member 
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86 is in either the disengaged or engaged 90,94 
position. Referring more specifically to Fig. 4, a 
line 176 is defined through pins 150 & 174 and a line 
177 is defined through pins 170 & 174 to form a 
5 substantial ninety degree angle therebetween. 

Referring more particularly to Fig. 2, the 
hydraulic cylinders 158 are actuated through the use 
of a hydraulic circuit 178 for moving the latch member - 
86 between the disengaged and engaged positions 90,94 

10 (seen in Figs. 3 &4 ) . It should be understood that, 
although hydraulic cylinders 158 and circuit 178 are 
disclosed, any suitable type of cylinder or circuit 
may be used to move the latch member 86. The 
hydraulic circuit 178 utilizes a supply of hydraulic 

15 fluid from a tank (not shown) . A pump 182 is used to 
pressurize the hydraulic fluid. A spool valve 186 is 
connected in line with the pump 182 and is of a well- 
known design operable via a control lever 190 
connected therewith. The spool valve 186 moves 

20 between three positions for directing the hydraulic 

fluid through the hydraulic circuit 178. The control 
lever 190 includes an electrical switch 194 movable 
between two positions 198,202 for energizing the spool 
valve 186 from a normally spring centered locked 

25 position 206 to a respective first operative position 
210 or a second operative position 214. The switch 
194 includes an electrical override switch 218 
connected with the one position 202 related to the 
respective second operative position 214 of the spool 

30 valve 186. A diverter valve 222 is connected in line 
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with the spool valve 186. The diverter valve 222 is 
movable between an implement position 22 6 for 
directing hydraulic fluid to the tilt cylinders 46 and 
a coupling position 230 for directing hydraulic fluid 
5 to the cylinder 158 in the quick coupling device 10 
when the spool valve 186 is in the operative position 
210. A drain 234 is provided for relieving the 
pressure in the hydraulic fluid when the spool valve 
186 is in either the first or second operative 

10 position 210,214. 

An alternate embodiment hydraulic circuit 
240 is shown in Fig. 6 that actuates the hydraulic 
cylinders 158 for moving the latch member 86 between 
the disengaged and engaged positions 90,94 (seen in 

15 Figs. 3 & 4) . It should be understood that the same 
reference numbers will be used in Fig. 6 to describe 
identical elements shown in Fig. 2. 

The hydraulic circuit 240 utilizes a supply 
of hydraulic fluid from a tank 244. A pump 248 is* 

20 used to pressurize the hydraulic fluid through a motor 
252 and to charge a downline pump system (not shown) . 
A charge relief 256 is used in the hydraulic circuit 
240 in a well known manner. A dedicated electrical 
switch 262 is used in conjunction with the hydraulic 

25 circuit 240 and is movable between two positions 

266,270 for energizing a diverter valve 280 through a 
pair of relays 284,288, respectively. The electrical 
switch 262 includes a normally spring centered neutral 
position 292. The diverter valve 280 is connected in 

30 line with the pump 248 and motor 252 to utilize charge 



flow within the hydraulic circuit 240. The diverter 
valve 280 is movable between a locked position 296 for 
directing hydraulic fluid to the cylinders 158 when 
the electrical switch 262 is in position 266 and an 
unlocked position 300 for directing hydraulic fluid to 
the cylinders 158 when the electrical switch 262 is in 
position 270 . 

Industrial Applicability 

Under actual operating conditions, an 
operator (not shown) would normally have the diverter 
valve 222 set to the implement position 226 via any 
suitable control device (not shown) . In the implement 
position 22 6, the operator (not shown) may move the 
control lever 190 to one of the positions 198 to 
electrically energize the spool valve 186 to the first 
operative position 210. The first operative position 
210 allows a flow of pressurized hydraulic fluid to 
move from the pump 182 to one side of the tilt 
cylinders 4 6 through the spool and diverter valves 
186,222 to extend the tilt cylinders 46. The spool 
valve 186 is spring centered to the locked position 
206 in order to hold the tilt cylinder in the extended 
position. Next, the operator (not shown) may move the 
control lever 190 to the other of the positions 2 02 to 
electrically energize the spool valve 186 to the 
second operative position 214. To ensure that the 
operator (not shown) intends to move the control lever 
190 in such- a manner, the override switch 218 must 
also be energized simultaneously with the control 
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lever 190. The second operative position 214 allows a 
flow of pressurized hydraulic fluid to move from the 
pump 182 to an opposite side of the tilt cylinders 46 
through the spool and diverter valves 186,222 to 
5 retract the tilt cylinders 46. 

In order to operate the quick coupling 
device 10, the operator (not shown) must move the 
diverter valve 222 from the implement position 226 to 
the coupling position 23 0 utilizing the control device 

10 (not shown) . Once in the coupling position 23 0, the 
- operator (not shown) may move the control lever 190 to 
one of the positions 198 to electrically energize the 
spool valve 186 to the first operative position 210. 
The first operative position 210 allows a flow of 

15 pressurized hydraulic fluid to move from the pump 182 
to one side of the cylinder 15 8 through the spool and 
diverter valves 186,222 for extending the cylinder 158 
and engaging the latch member 86. The spool valve 186 
is spring centered to the locked position 206 in order 

20 to hold the latch member 86 in the engaged position 
94. Next, in order to disengage the latch member 86, 
the operator (not shown) may move the control lever 
190 to the other one of the positions 202 to 
electrically energize the spool valve 186 to the 

25 second operative position 214. To ensure that the 

operator (not shown) intends to move the control lever 
190 in such a manner, the override switch 218 must 
also be energized simultaneously with the control 
lever 190. The second operative position 214 allows a 

30 flow of pressurized hydraulic fluid to move from the 
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pump 182 to an opposite side of the cylinder 158 
through the spool and diverter valves 186,222 for 
retracting the cylinder 158 and disengaging the latch 
member 86. It should be understood that although the 
5 extension of the tilt cylinders 46 and the hydraulic 
cylinders 158 may not be completed simultaneously, 
both functions are available when the diverter valve 
222* is set at the appropriate position, 226 or 230, 
respectively. . 

£3 10 In the alternate embodiment of Fig. 6, the 

V] operator (not shown) moves the electrical switch 2 62 

^ to one of the positions 266 to electrically energize 

Jg the diverter valve 280 to the locked position 296. 

f ? The locked 2 96 allows a flow of pressurized hydraulic 

s 15 fluid to move from the pump 24 8 to one side of the 

is, cylinder 158 for extending the cylinder 158 and 

*~ engaging the latch member 86. The electrical switch 

□ 262 is spring centered to the neutral position 292 in 

order to hold the latch member 86 in the engaged 
20 position 94. Next, in order to disengage the latch 
member 86, the operator (not shown) moves the 
electrical switch 262 to the other one of the 
positions 270 to electrically energize the diverter 
valve 280 to the unlocked position 300. The unlocked 
25 position 300 allows a flow of pressurized hydraulic 

fluid to move from the pump 248 to an opposite side of 
the cylinder 158 for retracting the cylinder 158 and 
disengaging the latch member 86. The electrical 
switch 262 is spring centered to the neutral position 
30 2 92 in order to hold the latch member 86 in the 
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disengaged position 90. The ability to divert an 
amount of fluid from the hydraulic circuit 240 in such 
a manner is simple and requires few components so that 
actuation of the hydraulic cylinders 158 is quick and 
5 efficient without the need for additional hydraulic 
circuits . 

Other aspects, objects, and features of the 
present invention can be obtained from a study of the 
drawings, the disclosure, and the appended claims. 
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